Organization of cells and extracellular matrix in mesenteric arteries of spontaneously hypertensive rats.
Biochemical studies have been used to assess the quantitative changes in elastin and collagen in hypertensive vs. normotensive arteries. However, the relative distribution and organization of these fibrous proteins is likely to be equal in importance to their absolute amounts. In this study we have used scanning electron microscopy in association with selective digestion techniques to assess the organization of cellular and extracellular components of the tunica media of mesenteric arteries of spontaneously hypertensive rats. Superior and small mesenteric arteries were digested with acid, alkali, or bleach to exposure cells, collagen, or collagen and elastin, respectively. We observed that hypertension does not cause a qualitative change in the 3-dimensional arrangement of cells, collagen, or elastin in spontaneously hypertensive arteries when compared to normotensive arteries. However, cells in the superior artery are significantly different in overall shape and surface features when compared to cells of small arteries. These differences in surface morphology of cells are present in hypertensive and normotensive vessels and suggest that superior and small mesenteric artery cells transmit load to the isotropic matrix in different ways. In the elasto-muscular superior artery, force is transmitted across digitations throughout the cell surface. In the muscular small artery, force is transmitted across the tapered, smooth cell surface.